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(54) Web interfacing device 

(57) Web access functionality is embedded in a 
device (10) comprising a web server (14) providing 
access to the user interface functions for the device (10) 
through a device web page (18), and a network inter- 
face (12) in the device (10) enabling access to the »>?t 
page (18) by a web browser (40) such that a user of the 
web browser (40) accesses the user interface functions 
for the device (10) through the web page (18). 



CM 
< 

00 
CO 

1^ 

00 
CO 
CO 

o 
a 

LU 



Pnmeaoy Xerox (uk) Business Services 
2 1C 1/3 4 



35 



40 



45 



50 



55 



EP0 838 768 A2 V 

Description 

pmh2Z eSe K inVenti °, n PertainS t0 <ield * US8r in,6riaces ,or devices - More Particularly, this invention relates to 
5 fwdfvlSt aCC f e H SS UnCt,0 T^ int ° ,0 pnMa 6nhanCed and wWe * accessiWe user functions, 

etv ni ntir^ H 6V ' CeS ^ Ud " 19 0ff ' Ce eqUipment home " bas « 1 equipment, and lab equipment, as well as a vari- 
rewldt lS , ^ C ° mm0n,y PfWide d6Vice user irterface 'unctions. Such devices may also be 

referred to as gadgets. Off.ce equipment includes, for example, printers, fax machines, copiers and-various types ol 

Z™^Z a l X ?T7 deViCeS . H ° me - baSed d6ViCeS inCludS h0me entertainmerTequipn^TasTeTi 
w ^ f^^TL feCOrderS 33 We " 35 S6Curity Sys,ems - automobiles, appliances, thermostats. 

'o and ho tubs. Lab equ,pment mcludes measurement devices such as oscilloscopes, spectrum analyzers and othe 

types of measurement equipment as well as networking equipment * 

disp^r^isSl^l^ir °L SUCh d6ViCeS C ° mm0n,y indUde felative,y sim P' e and ,ow «* -P^ and 
mSt/JTSr amp '! meChan,sms includ e. for example, light emitting elements such as LED/LCD ele- 

,s to S r , S Wan0US ^ ° f amp ' e input butt0ns « Such simple mechanisms are typically constructed 

El^S T T™* ° Vera " 0081 * Sucn devices - ln addilion - ^ch mechanisms are usua^on^^ I enj 

Sn 3 SLV^ £T Un,ortuna,ely - such simp!e user imerface mechanis ^ 

range and flexibility of the user interface functions provided by such devices 

in^r 6 user - in,erface 'unctions of such a device may be enhanced by the implementation of a screen-based user 
interface mechanism wrthin the device. For example, such a device may includeTdisplay screen anJa rendTrSrJoc 
d^o 9 . * 9e0eratin9 3 riCh ^Phica. user Werf^J^E^S^ 

ot the device. Such h.gh costs are typically unsuitable for lower cost devices targeted for a relatively laroe mass market 

TZ'^IT™ ?! aSS0Ciat6d h "*- may bS ,0 ° bulky for * e s * a coniSTnin; 
25 dJlT US 2 mterfaCe TOy be Pwided ,or a device usi "9 an external computer system For example the 
25 dev,ce may be connected to the computer system through either a standara connectionsuch ^T^^o^Zu^ 
connect,™ or through a special ha,dware interface. The external corner sX Sy V££SZ2g 

based usennterface for the dev.ce. The external computer system may also execute web server software that enables - 
so ulT*:7 S& T aCC6SS ,hS COmpUter ^ em and in turn »• -er interface of the de^ce 

web nan! ^" ? embedding web access functionality into the device including a web server that provides a devtee 

«J^T£^!2?S5£ K^^TSE* MafkUP Un9Ua9e < H ™ L > and «" ^"sported 
existing web browsed nd« e n^nS f 6 H ™ L and HTTP pr0tOCOls enab,e communication with 

accordingly made to the drawin^^r ^ eXemP ' ary en,bod,ments hereof and reference is 
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(54) Web interfacing device 

(57) Web access functionality is embedded in a 
device ^ i0) comprising a web server (14) providing 
access to the user interface functions for the device (10) 
through a device web page (18), and a network inter- 
face (12) in the device (10) enabling access to the web 
page (18) by a web browser (40) such that a user of the 
web browser (40) accesses the user interface functions 
for the device (10) through the web page (18). 
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Figures 1 a-1 b illustrate a device with embedded web access functionality that provides device-specific user inter- 
face functions through a device web page; 

Figure 2 shows a home-based network that enables a web browser to access the user interface functions through 
5 the device web page; 

Figure 3 illustrates an example device web page for a printer device; 

Figure 4 shows a large organization network or intranet that enables access to the device web pages of differing 
w devices; 
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Figure 5 illustrates access to device web pages through the Internet world-wide web. 

Figure la illustrates a device 10 with embedded web access functionality that provides device-specific user inter- 
is face functions. The device 1 0 includes a network interface 1 2 and a web server 1 4 along with a monitor 1 6. The network 
interface 1 2 enables communication via a communication path 22. The monitor 1 6 controls various device-specific func- 
tions of the device 10 and monitors a set of information pertaining to the device 10 via a control/monitor path 20. The 
web server 1 4 provides web server functions to web clients via the communication path 22. The web server 1 4 provides 
web server functions according to the Hyper-Text Transfer Protocol (HTTP). 
20 The web server 1 4 receives HTTP commands through the network interface 1 2 that specify a predetermined Uni- 
versal Resource Locator (URL) for the device 10. The HTTP commands may be used by web clients to read information 
from the device 10 such as device status information. The HTTP commands may also be used to transfer information 
to the device 10 such as information that controls the functions or operating states of the device 10. Such HTTP com- 
mands include HTTP GET, HTTP POST and HTTP PUT commands. 
25 In response to an HTTP command targeted for the device 10, the web server 14 generates a web page 18 that 
defines a set of user interface functions for the device 10. The web page 18 is a Hypertext Markup Language (HTML) 
file. The network interface 12 transfers the web page 18 to a requesting HTTP client via the communication path 22. 

The web server 1 4 generates the web page 1 8 dynamically to reflect the updated state of the information pertaining' 
to the device 10 that is maintained by the monitor 16. The web page 18 may also define control buttons according to 
the HTTP protocol that enable various control functions for the device 10 to be initiated from a web client via the com- 
munication path 22. The web page 18 may contain text, images, multimedia files, forms, tables or any object type sup- 
ported by the HTTP and HTML protocols. 

In addition, the web page 18 may contain one or more URLs that specify additional web pages located within the 
device 1 0. The web page 18 may also contain one or more URLs that specify additional web pages located elsewhere, 
i.e. external to the device 1 0. The additional web pages external to the device 1 0 may be located, for example, on a local 
communication network or on the Internet world wide web. 

The device 10 represents a wide variety of devices including devices such as printers, fax machines, copiers, com- 
munication and telephony devices, home entertainment devices such as televisions, video and audio devices as well 
as appliances such as refrigerators and washing machines, security systems, automobiles, and hot tubs. The device 10 
also represents a variety of measurement instruments including oscilloscopes, and spectrum analyzers and other types 
of measurement devices. In addition, the device 10 represents a variety of computer peripheral devices including mass 
storage units such as rotating media storage units. 

The communication path 22 represents any communication means that is capable of transferring HTML files 
according to the HTTP web protocol. The communication path 22 may be realized by a wide variety of communication 
mechanisms including local area networks, telephone lines including cellular telephone links, serial communication 
links, parallel communication links, power line communication links, and radio and infrared communication links. The 
communication path 22 may also be a direct Internet connection to the world-wide web. 

Figure 1b is a hardware block diagram of the device 10. The device 10 includes a processor 200. a memory 210. 
a set of device-specific hardware 300 along with a set of input/output circuitry 220 that enables communication via the 
communication path 22. The processor 200 performs device-specific functions for the device 1 0 in combination with the 
device-specific hardware 300. The processor 200 is also employed to provide web server functionality in the device 10. 
In one embodiment, the processor 200 stores the web page 18 in the memory 210 which may also be used to store 
information associated with normal device-specific functions. 

In one embodiment, the device 10 is a printer device wherein the processor 200 and the memory 210 preform 
image rendering functions and the device-specific hardware 300 includes printer hardware and associated circuitry and 
wherein the input/output circuitry 220 provides network access to the printer device 10. The web server functionality is 
embedded into the printer device 10 by providing software or firmware for the processor 200 and by utilizing space 
available in the memory 210 and by using the existing input/output circuitry 220 such as Ethernet circuitry to transfer 
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media such as magnetic tape ^S^ZT^T^T^ *** wWi0 ^ audi0 informatol to a ^tiage 
5 hardware such as motors and n^Z^LirZ^lt'^ ^f*?** hardware 300 includes media actuation 
storage media. The web server functfanaKty*^^^ readi " 9 and imparti " 9 interma «°* onto the 

the processor 200 and by utilizing SSmL iteSTSf^L , « ° d8MCe 1 ° by Pf0Vidin 9 software « ,ir <™are 'or 
video device 10. 9 W 3ble ,he memory 210 and «* adding the input/output circuitry 220 to the 

* pJZ^ssis; wa e ^5;° 5!-s? ma ?t wher * n *• processor 200 3 " d * a 

valves, sensors, and associated c^ rZ Zl ZZZ^™?"*™ inc,udes ha ^ ra such as motors, 
providing software or firrm^ far th. pS^^^ B embedded ^ ^e washing machine 10 by 

the input/output circuitry to the v^ScflT " 2,09 ^ « he memorv 21 0 and * adding 

« HTTP^" 

21 0 or may be generated on the fly. The ^eW^a^L^ 9 6mbodiment is sto "*> «" »» memory 

put circuitry 220 and provides the Lcto na ^ that drives the input/out- 

ware that performs control and informal* m^te„™^X^ f ' 0 3dd ' t,0a ,he processor 200 exec "tes soft- 
ln another embodiment, the web^e^nS ^1 ^? "? fUnC, '° nS 01 1,16 monitor 1& 
2 o chip including a processor and ar ^^ on a single integrated circuit 

the hardware portion of the network interface 12 XJtliESIE T HT1P .'"*««- «* a " embodiment, 
essor or may be external to that chip -mplemented on the same integrated circuit chip as the proc- 

* Output drcuftry 220 such as Zte ** n ^^T«ZZT£ ""T. * 3 " 3Utom °" ,e - Tne 

tus .nformation for the automobile which is oI22E^^!^ 8 t0 aCC6SS ^ and 

ln another embodiment, the device 10 k a mL*!/ ? 9 
input/output circuitry 220 such as local area nlZ L^Zll ™ ^ 35 3 disk drive or CD " R OM drive. The 

such as a home computer to access control and SEwr!™*" C ' rCUitry enab,es a we ° browser 
18. °' 300 sfalus ""*ormaton for the aud.o system which is contained in the web 

' volatS'menT; y su 2 i° aTa The ^ 3 ** ° r 3 disk drive «* "»* » a a 

access memory in the HTML format oTmay be^e^tnt «v^ T'" * ^ me ™ ry 0r the rand ™ 

Figure 2 shows a home-based network 30 KtSEoT " 9 St0fed in the device 10 - 

the device 10 . The home-based net^o ^ 

or a home including power line comrnunicatioS ^1 ? «™*™***>* mechanisms suitable 
Imks. and infrared communication links ^ commun.cafon l.nks. radio frequency communication 

and^SS^^^ 

objects and URL links rendered on the disolTv 4 ?Z device 44 «* 

a user to select 

bles rendering of audio information to the user may 3,50 indude an audi ° capability that ena- 

systemsand hot-tubs. Anyofthedev^so-S'matTrnoTemS ? en,ertainmen < da ^es. air-conditioning 

provide device specific user interface web pages! hTwZ rait, T ^ mechanisms d ^«*ed herein may 

The web browser 40 may be embodiec lin Ta comn, ^ ! f 40 via 106 home-based network 30. 
= uter system wrth web Jc^eT^ 

Platforms .nduding W.ndows platforms. Macintosh ptetfo^S?„tJ * 3 Wane * ° f 3V3i,ab,e system 
executng web browser software that provides H^TP rS ? P ° rmS 35 We " as anv other P |a «orm capable of 

The web browser 40 may alsoiS erS J £T f l 'Tl™ «™ X rendere HTML «'es. 
rerxferHTWLfi.es. Such dJcSwe^eS ^ 

•ow cost web browser devices a^^CSrs ** WwWon " tele P" 0 " a systems -^SH 

HTTPcommand which indudes.eenteredUBLoverthth^ 
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command via the communication path 22 and recognizes the URL contained therein. 

In one embodiment the information for the web page 1 8 is periodically updated by the processor 200 and is stored 
in HTML format in the memory 210. In such an embodiment, the processor 200 reads the web page 18 from the mem- 
ory 210 in response to the HTTP command and transfers the web page 18 to the web browser 40 via the home based 
5 network 30. 

In an alternative embodiment the processor 200 generates the web page 18 on the fly in response to the HTTP 
command from the web browser 40. In such an embodiment, the processor 200 obtains information pertaining to the 
device from the device-specific hardware 300 after receiving the HTTP command and recognizing the URL contained 
therein. The processor 200 formats the information into the HTML format that defines the web page 18 and trar:fers 
w the HTML formatted information to the web browser 40 via the home based network 30. 

The HTML file is transferred according to the HTTP protocol which specifies the URL corresponding to the web 
browser 40. The web browser 40 receives the HTML file and renders the web page 18 on the display 42. 

The following is an example HTML file that defines the web page 18 in an embodiment wherein the device 10 is a 
printer device. 

15 

<TITLE>Printer Home Page</TITLE> 
<Hl>home page for device 10</H1> 
<HR> 

}0 The following information pertains to 

the device 10 which in this example 
is a printer 
<table border> 

5 <caption> Printer with a URL </caption> 

<TR> 

<TD>Printer Name</TD>Portdv9</TD> 

</TR> 
3 <TR> 

<TD>Administrator</Tl><TD>Mr. John Doe</TD> 

</TR> 

<TR> 

' <TD>Locktion</TD><TD>Building 1U</TD> 

</TR> 

< /TABLE > 

<P> 

<A HREF = "http://www.hpsc.com"> Service Contract</A> 
<P> 

<A HREF = tt http://www.hpsupl . com" > Supplies 

ordering</A> 

<P> 

<A HREF = "http://www.hpl.hp.com"> Future 

Products</A> 

<P> 

<HR> 
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Figure 3 illustrates the web page 1 8 for the example HTML file shown above wherein the device 1 0 is a printer The 
web page 18 is rendered on the display 42 by the web browser 40 in response to the example HTML code set forth 

St^h^eS eeSs 8 inC,UdeS 3 P39e tit,e 7 °' 3 header Secti ° n 60, a set *° f ASCU text ez a tab,e section 64 ' and 3 

The page title 70 is defined by the HTML < TITLE ) Printer Home Page < /TITLE ) coding shown above. The header 
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HTML file shown above and provides JS^^SEJES ♦ 64 * **" d Wrth «*» in *• 

and a location for the printer. ,n,ormat «° n Perta,n.ng to the printer .ncluding a printer name, an administrator, 

selection device 44 to direct the J^^T^otTu^L w/, "** S6,eCted by ** user wi,h ^ 

service contracts. Similariy. hyperlinks 67a£ « a 1 £ .2 ^ WWh ^ t00m " for informa tion regarding printer 

publications^ ^ZS?ol?£l T *"* " StS - ^ These 
via hyperlinks contained in 2 S ^E&!T^ ^ " be e ' Sewhere 
as well as new and updated sofNvarX^^^^ ^ ' nfofma <- «* « ^ated manua.s 

.hedS^rrhela^ 

a variety of communication Tmechanis^nSna ,o^I a T? ™ m3y be with 

nication links. C ' Ud,n9 local area networks connected together by various types of commu- 

client transfers an HTTP command ££3£E d ■J^SX*' ^ "«** ton aS 3 " HTTP 
specified by the HTTP command recognSTthe i URL cZ^i ? ^ 0rgan,zation "^wrk 80. The device 
HTML file that defines its device web 2££Ze^£2£ in'tf 0 " 56 ' th6 ,ar9eted device ,ransfe * an 

URL of the originating HTTP client S ZT^rT' ^ ™ e *" n * r - ,he H ™ L ,i,e «»*«« 
client computer system recognizes te uEl»2S£ IS .fT"' SySt6mS 9 °- 92 - ™ e orioinati " Q HTTP 

Figure 5 illustrates access to devi« > w2 VZZ£ * , ^ the dGViCe Web *»* t0 the «*• 
The web page ,8 of the device ?0^bIL^^i£? !T ,0 wet > 100. 

browser 40. Y accessed bv an X web cl.ent on the world-wide web 1 00 including the web 

and^^ 

world-wide web 100 and a home bas SSSI 38 3 <*™«««««ion bridge between the 

area network 120 or the home-base neSac ™ti£T^ ' "* ^ ^ ^ COup,ed to ,he to «' 
the device to. In addition, the web brotS 40 or « SSSS? ^ *" ' 1 ° 8 - 3 dSVice 106 ' or 
web pages of the devices 106 and 108 °° world -wde web 100 may access the device 

d ^'nt° each washing machine ofacham^^^^ 

the machines that require servicing and scnedu* SlTs'lT T rt ^TT *" ^ C ° mpU,er 030 deter ™* 

The foregoing detailed description 0 f*e d Len S , 9 10 the Uundromats accordingly, 

intended to be exhaustive or «o S^IZZTLZ^Z VSS. £*T "T^ * i " US,ra,io ' 1 3nd is not 
present .nvention is defined by the appended claims. embod.ment d-sclosed. Accordingly, the scope of the 
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l. ««*M«,„ w «,« rtatt!sretw>ii(OT(]|(Sn! 

3. A device (10), comprising: 
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processor (200) that generates a device web page (18) wherein the device web page (18) provides a set of 
user interface functions for the device (10) and includes a set of information pertaining to the device (10); 
memory (210) for storing the device web page (18); 

input/output circuitry (220) that enables communication via a communication path (22) such that a web 
s browser (40) accesses the device web page (18) via the communication path (22). 

4. The device of claim 3. wherein the processor (200) receives an HTTP command via the input/output circuitry (220) 
and then generates an HTML file that defines the device web page (18) in response to the HTTP command. 

io 5. The device (1 0) as in claims 2 or 4. wherein the HTTP command specifies a URL corresponding to the device (10). 

6. The device (10) as in claim 2. wherein the HTML file contains a set of information pertaining to the device (10). 

7. The device (10) as in claims 2 or 4, wherein the HTML file contains a set of URLs that control a set of predeter- 
15 mined functions for the device (10) wherein each URL may point to a web page (18) located internal to the device 

(10) or a web page located external to the device (10). 

8. The device (10) as in claims 2 or 4, wherein the hYml file contains a hyperlink to an external web page that spec- 
ifies additional information pertaining to the device (10). 

9. A user interface method for a device (10), comprising the steps of: 

generating a device web page (18) within the device (10) wherein the device web page (18) provides a set of 
user interface functions for the device (10); 

providing access to the device web page (18) from a web browser (40) external to the device (10) such that a 
user of the web browser (40) accesses the user interface functions for the device (10) through the device web 
page (18). 

1 °" ^!rf ! h ^ ^i*™ 9 ' Wh6reln me 01 9 eneratin 9 a device w eb page (18) includes the step of generating an 
HTML file that defines the device web page (1 8) in response to an HTTP command received from the web browser 
(40). 
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FIG.1B 
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